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DETAILED ACTION 

Claims 1-5, 7-30, 38, 53-56 are pending in the application. 

This Office Action is in response to the Amendment filed on 9/20/04. 
Continued Examination Under 3 7 CFR LI 14 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 2/6/04 
has been entered. 

Response to Amendment 

The rejection to claims 3 and 4 under 35 ILS.C. 1 12 1 st paragraph is maintained 
for reason set forth of the record mailed on 10/6/03 and further discussed below. 

The rejection to claims 1-3, 5, 7-8, 12-30 and 53-56 under 35 U.S.C.103 (a) is 
maintained for reasons set forth of the record mailed on 10/6/03 and further discussed 
below. 

The rejection to claims 9-1 1 under 35 U.S. C. 103(a) has been changed to 102 (b) 
for reasons discussed below. 

Response to Arguments 
Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 
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Claims 3 and 4 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. 

In response to this rejection, Applicants argue that the specification teaches a 
wide variety of different structures function as an IRES. Applicants argue that the 
examiner's requirement for naming a core structure is unreasonable for the claimed 
function since many structures function in the same manner and the structure lacks a core 
structure. Applicants further indicate that the specification only discloses the chemical 
structure of ERES using only the broadest definitions as it is a polynucleotide sequence. 
Applicants thus conclude the written description requirement is met. 

The above argument has been fully considered but deemed unpersuasive. As 
discussed in the previous office actions, the specification needs to describe a 
representative of species by their complete structure or other identifying characteristics. 
Although many ERES were known at the time of filing, each distinct IRES (from different 
species or variants) has its own unique structure (nucleotide sequence). The specification 
fails to disclose what is the core structure that is shared by these naturally occurring IRES 
and fragments for its function. Moreover, the specification fails to disclose any specific 
fragment(s) of said Tobamovirus IRES that is able to direct translation in vitro. It is 
unclear what is the size and which part of the Tobamovirus IRES (SEQ ID NO: 1) 
sequence is necessary for its function. It appears that Applicants misconstrue the 
examiner's reasoning for the requirement of core structure. Since the claims recite 
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fragments of naturally occurring IRES, the specification needs describe a representative 
number of fragments of such IRES that has IRES function. Otherwise, the specification 
needs describe a core structure for the claimed IRES and fragments so that one skilled in 
the art would readily recognize this genus of claimed IRES. Such core structure is not 
necessarily a specific sequence, but some identifying characteristic that is common to the 
claimed genus of IRES and fragments for their function. Thus, the structure function 
relationship of the IRES is missing. The definition of the chemical structure of the 
claimed IRES or fragments being polynucleotide is not sufficient for written description 
requirement for the claimed invention because not every polynucleotide is a IRES. 
Therefore, this rejection is maintained. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 6-8, 12-17, 19-29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Santa Cruz et al. (1996, PNAS, Vol 93, pp. 6286-6290), in view of 
Ivanov et al. 

Claims 1-3, 5, 18, 30 and 53-56 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ivanov et al., in view of Santa Cruz et al. 

In response to this rejection, Applicants argue that Santa Cruz does not teach 
expression of two separate protein as the claimed invention, whereas Ivanov does not 
express a viral vector. Applicants thus conclude that the examiner lacks motivation to 
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expect expression from these two references. Applicants further argue the amended 
claims add the limitation of IRES is heterologous from the viral vector and /or protein 
whose expression is controlled by the IRES, and both reference does not teach this 
limitation. Further, Applicants argue that the teaching of Ivanov reference (specifically 
abstract, line 11-13, page 40, 2 nd col., lines 2-5 and page 41, 2 nd col., lines 4-10), does not 
suggest, motivate and specifically teaches away from using the IRES in any heterologous 
viral vector system. Applicants further argue that the difference between IRESes 
discussed in Ivanov further indicates lack of motivation to us an IRES in a heterologous 
system. Applicants therefore conclude that the invention is not obvious in view of the 
cited art. 

The above arguments have been fully considered but deemed unpersuasive. 
Contrary to Applicant's assertion, the combined teaching of Ivanov and Santa Cruz 
provide sufficient motivation to reach the claimed invention. As discussed previously, 
the teaching of Ivanov demonstrated that crTMV IRES directs translation of a second 
protein by internal ribosomal entry mechanism. Santa Cruz et al. teach a potato virus X 
(PVX) based viral vector comprising a green fluorescent protein (GFP) gene linked to CP 
of the PVX by FMDV 2 A peptide (see page 6287, 2 nd col., 3 rd paragraph). Santa Cruz et 
al. teach that the FMDV 2A peptide can direct cleavage of the fusion product which 
would result a GFP and a CP (see page 6287, 2 nd col., 4 th paragraph). Santa Cruz et al. 
further teach that this post translational cleavage of polyprotein can be incomplete 
resulting accumulation of a GFP-2A-CP fusion protein, a GFP-2A fusion protein and 
PVX CP lacking the first 3 amino acid (see page 6287, 2 nd col., 5 th paragraph, last two 
lines). As such, the ordinary artisan would have been motivated to construct a PVX 



Application/Control Number: 09/758,962 Pag 
Art Unit: 1636 

based viral vector comprising GFP, IRES and CP gene based on the combination 
teaching of Santa Cruz and Ivanov, because the IRES would increase the expression of 
the second protein, CP, thus a better strategy for expressing both free GFP and CP than 
using FMDV 2 A peptide. It is unclear why Applicant's would expect no expression at all 
for the crTMV IRES to function in a plant viral vector. Applicants are reminded that one 
cannot show nonobviousness by attacking references individually where the rejections 
are based on combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 
(CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 

In response to Applicant's argument that Ivanov always uses an IRES that is 
homologous to both the vector and viral coat protein, the examiner would like to point 
out this assertion is not entirely true. Ivanov teaches the use of plasmid vector, which is 
heterologous to the IRES that is from a crTMV virus. Further, whether the coat protein is 
homologous to the IRES is not relevant to the motivation to combine the reference 
because this reference discusses in detail of the mechanism of action of the IRES, in 
which it functions not only to the homologous coat protein, but also heterologous GUS 
gene (see page 41, 1 st col., 2 nd paragraph through 2 nd col, 1 st paragraph). Applicants are 
reminded that the teaching of the reference should be viewed in context. The examiner 
cannot agree with Applicant's conclusion that Ivanov teaches away from using their 
IRES in heterologous viral vector system based on cited passages. The recitation of "the 
capacity of crTMV IREScp for mediating internal translation distinguishes this CP 
tobamovirus from the well known type member of the genus TMV Ul" in abstract simply 
teaches that this IREScp can mediate internal translation while the corresponding region 
from other tobamovirus cannot. Again, the sentences cited by Applicant on page 40 and 
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41 further state such difference between TMV Ul and crTMV, whereas the latter direct 
internal ribosomal entry for translation. Ivanov teaches the difference of mechanism of 
function of the crTMV IRES and other TMV, such as the corresponding region in TMV 
Ul (not even mentioned as IRES by Ivanov). Ivanov does not teach that the IRES of 
TMV is incapable of function is crTMV, and certainly never implies that the IREScp 
from crTMV cannot function in a heterologous fashion. On the contrary, Ivanov teaches 
it functions not only to the homologous coat protein, but also heterologous GUS gene 
(see page 41, 1 st col., 2 nd paragraph through 2 nd col., 1 st paragraph). 

In response to Applicant's assertion that IRES sequences are very different in 
different virus species, it appears that Applicants have misconstrue the teaching of 
Ivanov. Ivanov only teaches that nucleotide sequence ISO nt upstream of different 
tobamovirus CP is different (see Figure 9 legend). Not all of them are IRES because 
most of them do not direct translation through internal ribosomal entry. Ivanov in fact 
stresses the unusualness of the crTMV is that its genome comprises this IRES. In fact, 
just before Applicant's citation on page 42, Ivanov states that "to our knowledge, this 
study is the first to describe a tobamovirus genome that contains an internal ribosomal 
entry site." Applicant's quotation #5 simply indicate that the sequence of this IRES is 
different from other eukaryotic IRES. By Applicant's own admission, many structure of 
IRES function in same manner (see page 7, 3 rd paragraph of the REMARKS). Therefore, 
such difference does not prevent the crTMV IRES to function in a heterologous vector 
system. Applicant's quotation #6 simply indicate the similarity of 1 50 nt region between 
crucifer-infecting tobamoviruses and different from other tobamoviruses. Again, such 
statement does not imply in any fashion that the crTMV IRES would not function in a 
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heterologous vector. Therefore, in view of the combined teaching of Ivanov and Santa 
Cruz, one of ordinary skilled in the art would have sufficient motivation and expectation 
of success to reach the claimed invention. Thus, this rejection is maintained. 

New Grounds of Rejection 
Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 9-1 1 are rejected under 35 U.S.C. 102(b) as being anticipated by Ivanov et 
al. (1997, Virology, Vol 232, 32-43). 

Ivanov et al. disclose an IRES isolated from Tobamovirus (crTMV) genome, 
IREScp (see page 40, 2 nd col., 3 rd paragraph, lines 1-7, also figure 6). Ivanov et al also 
disclose a vector, pHApNPTCP, which comprising a T7 promoter, inverted tandem 
repeat, p-sequence of potato virus X, a nucleic acid encoding neomycin 
phosphotransferase I gene, the IREScp, and the Coat protein (CP) gene of the crTMV 
(see page 33, 2 nd col., 4 th paragraph, lines 3-14, and Figure 4). Ivanov et al. also disclose 
a vector comprising a stable stem loop structure 5' to the IRES, wherein this structure 
blocked the expression of CP protein expression (see page 39, 1 st col, lines 1-4, and 
Figure 7 A, B, C). The claims are drawn to an IRES capable of directing the expression 
of an internal ORF in a heterologous viral vector. The claims are further drawn to the 
crTMV IREScp. Although the function of the crTMV IRES cp for directing expression 
in heterologous viral vector is not discussed in the reference, it is the inherent function for 
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said IRES because it has the same structure as the claimed IRES, Therefore, Ivanov et al. 
disclose the instantly claimed inventions. 
Claim 38 is allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Celine X Qian whose telephone number is 571-272-0777. 
The examiner can normally be reached on 9:30-6:00 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Remy Yucel Ph.D. can be reached on 571-272-0781. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 

Celine Qian, Ph.D. 




